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Introduction
[bookmark: _Toc242573354]In this contribution the following topics related to multicast notifications are discussed:
· Group paging
· Frequency prioritization
· UAC impact and new establishment cause
Background
[bookmark: _Hlk84523511]RAN2#115-e
RAN2 reached the following agreements for group paging, i.e. notification via paging to the UEs that have joined a multicast session that the session is about to start/activate: 
· Provided RAN3 confirms, paging for multicast activation notification is used in the relevant legacy POs for the UEs with deactivated multicast session(s).
· RAN2 sends an LS to RAN3 and SA2 to indicate its preference for paging for multicast activation notification to be used in the relevant legacy POs for the UEs with non activated multicast session(s). Further, RAN2 requests RAN3 for confirmation and if so, also specifying required network signalling.
· Confirm extending the unicast paging message to include a new paging record list (pagingGroupList) for group activation notification of multicast sessions.
· It is up to network implementation (e.g. paging repetitions) for addressing scenario of potential notification loss for UEs.
· It is FFS that short message or WUS based indication for multicast activation notification in corresponding paging message can be used.
In earlier meetings RAN2 agreed:
There is Support to have group notification for multicast for MBS supporting nodes (e.g. paging)
Support group notification for multicast for MBS supporting nodes
For delivery mode 1 UE is not expected to monitor Group notification channel in RRC_CONNECTED 
Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states
For non-supporting nodes, using MBS session ID will not work as it would impact non-MBS nodes. Unicast paging would work.
For supporting nodes, using MBS session ID is feasible. 
Use PCCH for Multicast activation notification (also for MBS supporting nodes). 
Confirm that we convey the MBS session ID in the notification. 
Use of paging in all (legacy) PO with PRNTI is the baseline assumption (can still discuss other variants)
Discussion
Group paging
RAN2 send an LS to RAN3/SA2 to ask if group paging to notify multicast session start to UEs, that have joined the multicast session, can be limited to the POs where those multicast UEs are monitoring, or whether the gNB should send the Paging message on PDSCH including the TMGI in all POs during a DRX cycle [1]:
· Option 1: Paging for multicast session activation notification is used in all legacy Paging Occasions (POs).
· Option 2: Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s). 
RAN2 expresses concerns about the paging resource efficiency, but when RAN2 discussed using a dedicated PO or legacy POs RAN2 decided to prioritize UE power savings over network resource efficiency: 
Observation 1: RAN2 expresses concerns about paging resource efficiency, however RAN2 did not agree on a dedicated PO during a DRX cycle for group paging, which is the more resource efficient.
Furthermore whether option 1 or 2 is used, does not impact RAN2, while RAN2 made an agreement for option 2 pending RAN3 confirmation: 
Observation 2: There is no impact on RAN2 whether option 1 or 2 is selected.
To contribute to efficient use of paging resources from RAN2 perspective it is therefore proposed: 
Proposal 1: Introduce a dedicated Paging Occasion per DRX where the TMGI-list is included to notify UEs that the multicast session starts.
How to handle CM-IDLE paging and RAN paging to notify multicast UEs is up to RAN3/SA2 to discuss further [2, 3]: 
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Concerning paging resource usage, it is not only which POs during a DRX cycle are used, but also:
· Paging strategy: Whether the complete TAI list / RNA area is paged in the initial paging attempt of CM-IDLE / RAN paging (e.g. for latency reasons), or whether only the last used cell is paged first in the initial paging attempt, and if not all multicast UEs respond after the first paging attempt, paging is escalated to the complete TAI list / RNA area. Perhaps some type of periodic paging is needed in case some UEs are not reached that have joined e.g. due to out of coverage, but perhaps this aspect can be left to NW implementation. 
· Parallel CM-IDLE and RAN paging: A UE in RRC_INACTIVE may receive either a CM-IDLE paging message triggered by the CN including its TMGI or a RAN paging message triggered by the RAN with its TMGI, unless CM-IDLE and RAN paging is coordinated in some way. The multicast UEs that have joined the multicast session may reside in different non-/partially/completely overlapping geographical areas.  
The impact on CN signalling, and how to handle CM-IDLE and RAN paging for group paging is left to RAN3/SA2. 
A draft reply LS from SA2 can be found here (draft), stating that both options are feasible from SA2 perspective. Furthermore SA2 asks SA3 if there is a potential security risk with sending the TMGI in the Paging message (S2-2107995). 
Frequency prioritization for multicast
In email #091 [4] question 10 it is asked if a multicast UE that joined a multicast session should prioritize a certain frequency when in idle/inactive mode waiting for the session to start. 
The following options are identified: 
· Option 1: NW does not provide guidance when UE is in local MC service area, but indicates a backoff time in the Join reject, to avoid excessive signalling i.e. try later again (when the local MC service area is configured, or when the UE has moved into the local MC service area unknowingly). 
· Option 2: NW provides guidance if UE is in local MC service area, by broadcasting SAI list in SIBy for multicast on all frequencies in the MC service area. The UE shall not Join a multicast group when the MC SAI is not provided in SIBy. Group paging is performed on all frequencies (as in legacy) in the local MC service area. 
· Option 3: NW provides guidance if UE is in local MC service area, by broadcasting SAI list in SIBy for MC, but UE is required to re-select to MC frequency before joining the session. Group paging is only performed on the MC frequency.
· Option 4: NW provides guidance if UE is in local MC service area, by broadcasting SAI list in SIBy for MC. Group paging is only performed on all MC frequencies, but UE is required to reselect to MC frequency before RACH access.
· Option 5: NW provides guidance if UE is in local MC service area, by broadcasting SAI list in SIBy for MC, Group paging is only performed on all MC frequencies, and UE is handed over to MC frequency in connected mode if needed
The following observations can be made:
· Option 1 is not efficient for the UE, but the simplest
· Option 2 is a feasible solution when SAI is agreed (for multicast). Option 2 only avoids the UE sending Join requests outside the local MC area, at a cost to provide SIBy info.
· Option 3 is risky, i.e. it will be difficult to ensure that all UEs are on the MC frequency, and that when the network only pages on the MC frequency that all UEs are reached. 
· Option 4 avoids having to HO the UE to the MC frequency when the UE is in connected mode. HO to a MC frequency is not supported by a non-supporting node.
· Option 5 may require a lot of HOs to be performed by the gNB at multicast session start.
Proposal 2: RAN2 to discuss the pros/cons of the different options further. 
UAC impact and establishment cause
In case the MC group is large, there is a risk that group paging causes congestion when the session is activated and the group is large (and concentrated in a cell) because the UE is not required to perform UAC check when reply to paging using mt-Access. The NW is supposed to suppress/control paging to avoid overload due to paging. But the NW can decide to keep (most of) the UEs in connected mode when the MC session is deactivated and when the group is large. 
In case a new MBS specific UAC control is introduced it is not obvious how to configure and control the access in such a way that all UEs of a very large group have returned to connected mode when the session is activated and ensure that no data is missed by any UE. The network does not know in advance how large the group is, i.e. either access of a small group is further delayed, or access of a large group is not sufficiently backed off. In case of very large groups in connected mode, it might make more sense to handle them partly in idle/inactive temporarily, as was discussed before, but this topic was down-prioritized.
There is highPriorityAccess and mcs-PriorityAccess that can be used during establishment to not reject high priority access, but reject other accesses. In [5] L1/L2 enhancements (e.g. PRACH/RA enhancements, L1 repetitions, higher transmit power) for MCPTT have been proposed for Rel-18. Furthermore it is proposed to introduce new access identities and establishment cause(s) for different mission critical groups/services:
Proposal 3: Discuss UAC enhancements and new establishment cause(s) for MCPTT for Rel-18. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss aspects on multicast notifications: 
Observation 1: RAN2 expresses concerns about paging resource efficiency, however RAN2 did not agree on a dedicated PO during a DRX cycle for group paging, which is the more resource efficient.
Observation 2: There is no impact on RAN2 whether option 1 or 2 is selected.
Proposal 1: Introduce a dedicated Paging Occasion per DRX where the TMGI-list is included to notify UEs that the multicast session starts.
Proposal 2: RAN2 to discuss the pros/cons of the different options further. 
Proposal 3: Discuss UAC enhancements and new establishment cause(s) for MCPTT for Rel-18. 
References
[1] R2-2109177, LS on paging for multicast session activation notification, LS out, To: RAN3, SA2, RAN2#115-e
[2] R3-215192, On RAN2 Paging Assumptions for NR MBS, DISC, Ericsson, RAN3#114-e
[3] R3-215193, LS on paging for multicast session activation notification from RAN2, DISC, Ericsson, RAN3#114-e
[4] R2-2110604, Post115-e email #091 Remaining control plane issues, Report, Huawei, RAN2#115-e (draft)
[5] RP-212293, Access control and random access enhancements for mission critical communication, Rel-18 proposal (RAN2 led), Ericsson, RAN#93
1
image1.png
Group paging with Multicast session start/activation

(Join Request(TMGI))

UE oNB| cN
Service announcement(MC session(TMGI))
UL NAS message N

CN constructs a

Paging Area list

Notification message

[ (TMGI)

oNB sends Paging message including TMGI in
(each) PO during a default paging DRX cycle.

GNB determinea if further RAN paging is needed
Muttiple sessions may start at the same time.

[

Paging(TMGI (-list))

«

UE in RRC_IDLE receives
Paging message with its TMGI

Connection establishment

UE in RRC_INACTIVE receives
Paging message with its TMGI

Connection resume





